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CTOCOB SAKAffDSAKHS CTPOHTEJIBCTBA CKBAZHHH 
OtSJiaCTL TeXHHKfl 

IfeoGpeTeaae othochtch k dypeaaio, a u.ueHHo - k cnoco<5y 
3aKaHHEBa>uiH cTpo^TeJitcraa CKBas^HH. 

5 HandoJiee arapeKTRBHO HacToamee n3o6peTeHiie uoxe? (5htl 

2cnoj£b30BaHO b cKBaEnaax, msenuHX ropn30HTajiLHu2 jniacTOK 
ctbojb; npodypeHHHfl b npojorracBKOw njecTe, a Taaae b cjiy- 
naax, Korjia HesejaaTejiBHO yweHLmaTB flaaMeTp cKBasHHH, h npn 
aajurain yqacTicoB b HHTepBajie ycTaHOBKE XBocTOBHica, aaoaeH- 

10 hhx cJiatf o cuewe nrnpoBa hhhmh nopo^aME, r^e mem MecTo oCsajm 

HOpOSH, KaBepH03EH€ 30HH H 30HH BOrJIOnieHilH DpOMHBO^HOfl HUE— 

koctk, odirao nepeKpHBaeMHe npoMSsyTOHHHMH KOJiOHHaMH Tpyd 
bjih KOJioHHaMH - "zzTywam** 

npejggecTgygxiurfl ypoBeHL TexHZKH 

15 IlpH 3aKaH^HBaHHH CTpOHTSJECTBa CKBaKHHH ESOfiXOMMO 3a- 

KpenHTi ee cTeaay b iiETepBane npoayieTEBHoro miacTa, hto<5h 
npejioTBpaTHTi otfsaJiEBaHHe nopojiH h, KaK aneKCTrae 3Toro- 
yxyjpneHEe uocTynjieHHa npoayioyiH b cKsasHHy H3 upo^kthbho- 
ro njaacTa. JSjih. stoS neira b 30Ke npojnyMBBHoro cjiacTa craa- 

20 S2HH ycTaHaBOTBasT xboctobhkh c ^HJCBTpaMii. KpoMe toto, b 
EUTepBaice ycTaHOBKE xboctobhkob c gmihrpsmi ^acTo BCTpe^a- 
dtch 3ohh ocjroxHeH22 t TaKHe nan Hajnraie naBepn, od3ano3 no- 
poOT, BOnonpoHBJieHna, noraomeaEe npo^HB0^Ho2 kubkocta, npa- 
UHKaane k np oj^ktzbh owy miacTy He npojiy kthbhhx ysacTKOB mh 

25 npepHBaane ero razzm y^acTKaME. B sthx cjiy^anx HeodxoflHMO 
Ha^esKO pa3odmHTi> jKasaHHae yqacTKB z 3ohh ot npozyKTEBBO- 
ro n^acTa. Bee 3to TpedyeT gojrwimx uaTepsaniHHX 3aTpaT b 
npmieHemw cperreaJEbHoro cjiosHoro odopyxoBaHHH- 

HssecTHH Tpa npHnnsD2ajn>H0 oTJnnasuEXCH flpyr ot TO/ra 

30 cnocotfa ycTaHOBKH xboctobhkob c 6sjrbTpauH f nps^eHneHKe npn 
3aKafnHBaa2E cTpoiiTejiBCTBa ckbqzzk: aoOTecna na aeueETKoii 
jcawHe, Ha kjihhmx h Ha onopHoS DDBepxHocra ("CnpaBO^HBi; 
no KpenJiem» EeiprfiHHX a ra30BHX CKBasHH", A.K.EyjiaTOB, 
I98I t c.137-146). 

35 Qyri> cnocoda ycTaHOBKE XBOCTOBBica c ganMpoM Ha ixe- 

mghthom kslmhq zaKMS^aencsi b uo^hem rawn OHastHoro pacTBopa 
na bcd HMHy xboctobbkb, y^epHBBaeMoro na Becy OypoHBHUMH 
Tpyda/AB, yj^aaeKHE TaMuoaaKHoro pacTBopa, no^HHToro BHme 
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XBOCTOBHKa, D OTCOejXHHeHHH OvpHJLKUX TPJ'O OT XBOCTOBHKa 
TOJIiKO DOCOie 0(5pa30BaHHH B SaTpydHOM DpOCTpaHCTBe HeMeUTHO- 
ro K3MHH. 

UiWBecKa xboctobhkob c cHJitTpawE Ha KjmHMX ocyiaecTBJM- 
5 . eTCff TOJiiKO b odcaiienHOU cTBOJie cKBasaHH, rae HeT H3H0ca 
BHyTpeaHeft noBepxHocTE odcajmoc Tpyd, nyreu saKnanHBaraw 
xaocTOBHKa n^aimcaMH, pacnojioHeHHHMH Ha Ra?yKHo5 noBepxHO- 

OM DOflBeCHHX yCTpOiiCTB, KOTOpHe BXOflHT B KOJttlttBOfi MeEKO— 
JIOHHHB saSOp. 

10 3tot cnocod HenpffijeHuu npn nana imaee 30 mm) Kojmie- 

bhx saeopax, ewm cnycK xboctobhrh conpaseH c npopadOTKOH 
ocaosHeHHoro ctbojb cxBasaHH a pacxaHmaHHeM XBOCTOBiuta, 

KOHia BHTTpeHHHH DOBepXHOCTB OOCaaHOa KOJIDHHH, B KOTOpofi 

njiaHHpyeTCK yciaHOBKa, auesT HeaonycraMHa bshoc. sxovm Bee 
15 xBOCTOBHKa c q?ajn>TpoM DpeBHmaeT 1000 kH. 

DoiBBCKy xboctobhkob aa ynope ocymecTiuraDT Ha cTana- 
oHapmcc nacTaax cKsaauHH, rue yse odpaaoBaHa onopaaa no- 

BepXHOCTB, B KalSCTBe iCOTOpofl HCDOJISByDT: BpOTOIKH BHyrpH 

naTpydKOB, npacoeaaRaewiux k azawj Roany npewmefi kmioh- 
20 hh; sepxHafi KOHen pauee cnymeHHoro XBOCTOBHKa; souy nepe- 
xoia ot fiojmnero aaaiieTpa k MeHimet/iy npn aayxpasMepHofi npo- 
MeayroiHofl Koaoaae, KOTopoa odcaseaa cKBaaaaa. 3tot cnocod 
npHLieHHM anna npa yMtoaaax cnycKa XBOCTOBiuta so swamoU 
r^yoHHH. Maaae nojrBecHoe ycTpoftcTBO xBOCTOBBKa He soflseT 
25 flo ynopa a He cpa<5oTaeT. 

HanocTaTKaMH yaasaHHHX cnocodos ycTaHOBaa xboctobhkob 
c cHJttTpaun npa aaKa^fflBaHna c Tp oht e jib ct Ba cKBasHHu hbjm- 
DTcaicyKeHHe npoxDjworo ceneHiw ckbsiehh ae-sa neodzmwo- 
ctb npaMeHeinw oasieaaaaTeJieS a noiBecHHX ycTpoactB, koto- 
30 pne onycKanr BHyrpi yse odcaseHHoa cKBamnm, H eodxo«BMOCTi 
npHMeHeHaa cjioshhx no KOHCTpymaa pasieaHaHTeaeii a noiBec- 
hhx ycTpoacTB, a Tajcaa rapuonemoon anaaeHeaHa, odycJios- 
jMHaaa bobmoshoctbd bosbcckh xboctobhkob tojibkd b odca«eH- 
hom cTBoae cKBaaaHH (apoMe cDOCoda ycTaHOBKB Ha neMeBBW 
35 gaua e). 

Kpoiae Toro, aeaoc»t«« cnocoda nojtBecKn xboctobhkob 
c toTpaMH aa neuesTBOM Kaune aaoiaeTca HeodxoHHMOCTB 
JLo^mm XBOCTOBHKa. <*ro cBaeaHO c auuraia 3 aTpa T a- 
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mh ueMeHTa n BpeMeajj Ha npoBejieime padoT z ozjqrnHiie 3a?Bep- 
jxqb3lbhr ueMeflTHoro pacTBopa. Ilpa 9tom HeodxoaEMO ocymecT3- 
JlETh DOCTOHHHyX) IipOMHBKy CKBaSHHH nocjie HewefiTnpoBaHJHH 
xBocTOBHKa b Te*ieHHe Bcero BpeweRa oiomaHM 3araep.se BaHiw 
5 qeMeHTHoro pacTBopa c oxHOBpeue hehm BpamemeM dypmn>H02 
kojiohhu. UpHTOw, padoTe no ueMeHTHpoBaHiro xboctobjikob npH- 
cycm aBapm, Tairae, Haupmiep, KaK: HeB03MOKHOCTi> oTcoeflHHe- 

HEH KOJIOHHH dypHJEbHHX Tpjd 07 XB0CT0BHK3, BCJieSCTBHe npHMe- 

R&nxx pesBdoBHX pas^exHHHTeJiefi; npopesarae odcasmcc Tpyd e 
10 3a<5ypnBaHne HOBoro cTBOJia npn pa3 dypHBa huh ochectke n jtcjiob 
coejuuieHHS ceiamfi Tpyd H'^pyrjix. 

Kpoue ?oro t jyiH BHnojmeHiLH pado* bo xjeiseHTspoBaHHE) 

XBOCTOBHKa HeOdXOJEMa C 0 OTBeT CT EpQQELE TSXHHKH (neMeHTflpO- 

BO t iHHe arperaTH) h dpurajnJ pado^nx. 
15 Eme ojhhm He^ocTaTKOM BToro cnocoda eberbtcsl hcbo3mos- 

hoctb ero npmeHeHHH npu Hajza^sn 30H noraomeHH* b EHrepBane 

yCTaHOBKH XBOCTOBHKa. 

JfaBecreH taKKe cnocod 3aica*rcHBaHHH cTponTejiLCTBa cKBa- 
ehh (su , A t 1659626), BRjarcannHfl b cedn esojkuzd 3 oh ocjiok- 
20 HeRHfi dypeHHH, pacnoaoserTHKX Bume npojQTKTHBHoro BJiacTa ao 
ero BCKpHTBs 9 cnycK b cKBamsy kojiohhh odcajiHHX Tpyd c 

$HJIBTpDM-XBOCTOBHKOM Z HBHTpaTOpaMH , 3anOJIfleHH8 $!WLTpOBOE 

30HH CKBaHHHH BpSMefiHO 3aKyn opHBagnpm KaTepaaJiOM a neweHTH- 
poBarae kojiohhu odca^nux Tpyd npn reprjeTiriHOM passe^HHeHHH 

25 DOJIOCTH OJZUILTpa -XBO CT OBHXa OT D050CTH KOJIOHHH nepeMETCKoC, 

pa3pymeMofl nocJie ee neMeHTapoBafflg. 

3tot cnocod He odecne^nmaeT HaaezHoro pasodmemift npo- 
^yKTHBHoro BJiacTa dt nepeuesanmixcH c hum Henpo^yKTHBHHX 
y^iacTKOB z BHnieJieEaJUHX ot npojiyRTHBHoro BJiacTa nenpojjyKTHB- 
30 ffmr roprooHTOBp BCJieacTBne HenoJEoro j^ajieras 0ypoBoro pa- 

CTBOpa H3 HaKJXOHHHX Z r0pH30ETaJH>HHX y^ECTKOB CKBaSHHH, B 

KOTopax nponcxoOTT ocaaojeHfle TBepaoft oa3H 23 dypoBoro pa- 
cTBopa npK ero mipKyjumzE. 3to ycyrytSjiaeTCfl HenojiHHH yaa- 
jiesaeM tjihhhctoS Kopxa, a b aecTax yaajieaiw ee nosHmaeTCH 
35 onacHOCTL odBaJinaaHna nopos, ^0 Tarae cmisaeT Ka^ecTBo 

H30JWU&2 BJiaCTOB* 

KpoMe Toro f hb yKasaHHHX jnacTKax cKBaKHHH He yaaeTCH 
HanJieaaiUHM odpa30u ueHTpnpoBarB skcu jy aTaijH oHHyxD KOJioHHy, 
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ococJeBHO b cjia(3ocneMeHTJ5poBaHincc nopojtax, H3-3a smaBmiBa- 
hhh iieHTpaTopoB b 3Ty nopo;jy t wo npewtTCTByer DO^r^eHH© 
paBHOMepnoro no TOJmrae cTeHKK neMeHTHoro icojima. 

Bae oehhm HeaocTaTKOM 3Toro cnocoda SBflHeTCH (koKHpo- 
5 sarnie racM npoayKTHBRoro naacTa uetieHTHHM pacTBopow, no- 
CTynaraiEM b friui&TpoByE 30Hy ckbskheh bdh ueMeHrapoBannn ko- 
jioheh odca^BUX Tpyc5, BCJie^cTB^e BunaaeHHH h HaKomie hhh ape- 
MesHo aaKynopHBaEmero narepnana b HHSHefl (johhoS) ^icth ro- 

pjISOHTaJIBHOrO CTBOJB DpH 3HaHHTeJLBH0fl erO OpOTHEeHHOCIH II 

10 odpa30BaHDH nyciOT b Bepraefl tocth ctbojb; KOTopae sanoJiHH- 
otch ijBueHTHHM pacTBopoM npz UeMeHTJjpOBaHHH odcajiHHX KO- 

JIOHH. 

Hanc3ojiee <Sjih3kem no TexHircecKOi* cymaocTH k 3aflBJiaeMO- 
My HBJHeTCH cnocod saicaKTOBaHra c TpoHTe JiBCTBa cKBasam c 
15 ropH 3 OHTazn>HHU y*iacTKQM cTBOJia, npotiypeHHHM b npojjyKTKBHOM 

nJiaCTe, ( Baker Hagbes, USA "Beker Hugbes technology forum", 
Cora, 6-11 , 1991, c. 2J-25) 

Bicto^aKinBfi b cedii cnycK b cKBasaHy Ha KDJiosHe otfcanmcc Tpy6 
XBOCTOBHKa c npejjsapOT e jilho nep^opapoBaHHHM $surt>?pw f paso<5- 
20 merae saxojioaHoro npo cTpaKC t Ba b 30He n po jqpkthbh oro njiacTa 
ot BHmeJiesamzx 2 nepeMeEaamncH c hum Henp ujiy ktjahhhx djqctob 
EapysHHMH naicepaMH h ueMe HTHpoBaHHe kojiouhh o6caxB&x Tpytf 
BHHie XBOCTOBHKa C $MLTpOM C DOMOIHWD neweHTHpoBOTOOfl My$TH. 
OCHOBHHM HCHOCTaTKOM 3T0r0 CII0C0(5a HBJKeTCH TO, HTO c 

25 noMOiULK) naKepoB z neueHTBpoBaiizH HajanaKepHoro icojaaeBoro 
npocTpaacTBa He 06ecne*niBaeTCH Haaeraoe pasodmeHae 3hkojioh- 
Eoro npocTpaHctsa b 30He nposyicTHBHoro njxacra 0? BHmeJiesa- 
wsx a DepeMea aanpDc cfl c H2M HenposyKTHBHHX njiacTOB, ocoden- 
ho b nepexojiHHX 30Hax cTBOJia ckbkhhh c BepTHKajiMoro Ha 

30 ropH30HTajaHoe HanpaBJieHiie , BCJiejicTBHe aenojiHoro 3awemeHEH 
(jypoBoro paoTBopa aeMeETHHM. 

KpoMe Toro, naicepH H3-3a uaaoB bjibhh He MoryT HaaesHo 
nepeKpHBaTB KaBepH03HHe 30HH, icorna mc jninettHHe paswepH 
upeBumaOT jniHefiHHe pa3Mepa n 0 BepxH 0 cth ynjioTHeEaa caKepa. 

35 3to ycyrycSJDieTCK b cfiBasHHax, bckphbeedc cjaaOocneMeHTHpoBaH- 
HHe nopoOT» rae maeDT MecTO ocJBajm nopojm, ocodeHHo, nocae 

UpCMHBKH CKBaSHHH H yiaJieHHH C ee CTeHOK K0^M>iaTaHJ30HH0S 
KOpKB. 
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B ocHOsy URcromeTO H30dpeTeHHH nodose Ha 3a.ua co- 
3jrasiLa cnocoda 3aKafnEBaaafl CTpoHTe;n>cTBa ckbslkhh , KOTopnfi 
odecne^HBan du aajiesHoe pa3odmerae npo^jKTZBHoro nJiacTa 
ot BHrneJiesamux z npHMHKanmnx k Hewy Henpo^KTHBHUx y^iacTKOB 
5 npn Hajira 3 hex 30H ocjiosHeHM dypeHM jnodoro araa e npo- 

THSeHHOCTH* 

PaCKpHTHe H30dpeT6HHH 

DocTaBJieHHaH 32«a^a AocTJsraeTCH TeM, hto b cnocode 
3ajcatrmBaHKH cTpoHTejrbCTBa cKBaEnm, BfuoraannieM b ce6si bckph- 
10 rae npojQTKTHBHoro macTa, cnycK n ycTanoBKy b cKBamae ko- 
jiohhh odcajiHHX Tpyd h XBOcTOBHKa c ©MiTpoM c odecneTOHEeM 
hx repweTOTHoro coejmHeHHH tieEay codoii,H pa30dmeHae Henpo- 

JCTKTKBHHX J^aCTKOB OT Dp OJSy KTGBHHX v COWaCHO a30dpeT6HHD f 

cnycK b cKBasHfly kojiohhh odca^HHX Tpyd n XBOCTOBHKa c kiuibt- 
15 poM ocymecTBUHDT paan&HBHO, a hx repaeTHHHoe coejiHHease 
ocymecTBJWOT b cKBasnae, npn stom no MeHHueH uepe ogHy E3 
Tpyd XBOCTOBHKa nepea ero cnycKow b cKBasHHy npo$njnapyioT c 
odpa30BaHaeM no MeHsznefi Mepe nsyx upoeqjilhhx rocpp u xoKzra- 
pa^ecKEX kokjob c pesBdaaw, a nocjie cnycKa XBOCTOBHKa b 
20 cKBasHHy npoonjiLHyE Tpydy pacmapssT jyia ycTaaoBiaa xboctobe- 
Ka b cKBasHHe n pa30dnieHra HeppoaygrgBmix anacTOB ot npo- 

J3yKTEBHHX. 

IIpejwiaraeMoe ModpeTeHBe no3BOJweT 3a c^eT ECKjnrceHEH 
npnueaeHBii ycTaHOBKH xboctobzkob 0 czjiLTpaMZ KOHCTpyK- 

25 tebho - cjioshhx passeflgHgTeaefl n noEBecmoc ycTpo^cTB, a 
Taicse naicepoB jyw pasodmea^H MacTOB ynpocraTL sth padOTH 
h odecneTOTB dojiee HaaesHoe pa3odmeHHe aen pojtyitTUBHux djel- 
ctob ot npoflyKTHBHoro iinacTa, a Taicse DepeKpHTHe 30H ocjioe- 
Henna (Kaaepa, odBa&OB nopoOT, n;iacT0B c shdz&jbho bhcokem 

30 BsyrpniuiacTOBUU aaBJieraei:, BO^o-raso-npoHBJiemil! h ^pynix) 
jiodoS npoTHxaraocTH, npn stom HandaraDHfl aodbeirr aocTHraeTca 

B HaKJXOHHHX CKBaSHHaX E B CKBaSQH&X C T0pH3 OHTaJliHHM yHECT— 

kom CTBOJia, a TaKse b Tex cjiy<iaax f Korjm npoTjnceHHOCTb 
yKa3aaHHX njiacTos z 3 oh He D03B0JiaeT nepeKpHBaTt nx naicepa- 
35 me, a neueHTHpoBaHHe He odecneraBaeT Ha^eKHoro paaodmeaaa. 

Kpotse Toro, ycTaaoBKa XBOCTOBHKa c onxh?p&A 0 nowomLD 
npo^injiBHUx Tpyd no cpaBHeHHD c nsBecTHHU cnocodoa, cor*iac- 
- ho KOTopouiy 3Ta onepamm ocymecTRaiieTCH uyreu GeweHTnpoBa- 
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H3H XBOCTOBHKB , n03B0JWeT CHH3HTL paCXOJX IieMeHTa, COXD£THTI> 

EpeuH aa ycTaHOBKy, TaK k£k OTuaaaeT fie o<5xojihmoct2> b oeh- 
samm saTBepaeBaHM neaeHTRoro pacraopa js ncnojn>30Bamn 
jpisi sToro cneiinantHtDC dpnraji pacJo^ra. 
5 3 obhom 23 BapzaHTOB BHDOjmefi^a E30dpe?eHiK nocjie 

BCKpUTHH npOffiTKTHBHOrO DJEtCTa B CKBaHHHy CIiyCKaD? XBOCTO- 
BEK C CHJEEbTpOM Z yCTaH*BJIHBaJOT erO B flpOJQTKTZBHOtf MacTe 

uyreM npnsaTiw no raeHH&eS wepe oflHofl npo&uiMoft TpytfH npn 
ee pacnmpeHHB k cTeHKe CKBaxHHH, a 3aTeu b cKBassiHy cny'cKa- 
10 ST KOJiOHHy o6caj5HHX Tpy6 t BBZflgB ROBen Koropofl repweTinHo 

COeOTHHDT C BepXHEM KDHI10M XB0CT0BHK2.. 

npewaraeuaft sapnaHT BHnojiHeraH H3o<5peTennH no3BOjreer 
ycTaHaBMBaTB xboctobhk b HeodcaseHHOM cTBOJie cKBasaHH, 6m- 
rosapff leay odeone^HBaetcH uaaesHoe pa30<5meHne dpo^ktebho- 
15 ro njacTa ot BHmejEesommc HenpoayKMBHHX bjectob, npeaoTBpa- 
maeTCft cyaeHHe nmMeTpa cKBamm 2 cHEsaexcn pacxoa o6caji- 
hhx tpytf. 

£ hpjtom BapzaHTe bhdojihghhh modpeTeHM b Ha^ajie b 
cKBasnHy cnycRaDT jxo npo j^kth bh or o xmacia e ycTaHaBJiKBaror 
20 KOJiOHHy odcajifiHx Tpyd, a saTeM nocjae bckphtjm npo^yKTHBHoro 
miacTa b Hero **epe3 say KOJiOHHy cnycKaior xbdctobbk c psjebt- 
Pom h npn pacmnpeHHH ppoffraraHofi TpytiH ycTaHaBJTWBainT ero b 
cKBasuHe, DpH 3tom npogsun>Hyx> Tpydy npazHMaDT k ctghkc hhe- 
Hero KOHEta kojiohhh odcajiHHX Tpy<5 t oCecne^HBaa ee repMeTirc- 
25 Hoe coe^HHeHne c xbdctobhkom. 

TaKOfi BapnaHT BHnoJEHeHra nosBomer Hcnoja>30BaTi> HancSo- 
jiee npocTOfl, bhto^hhH a HaaesHHft cnocod ycTaHOBKH xboctobh- 
kob c $iun>TpaMH c homoiubs) Dpo$HJi£HHx Tpyd b Tex CJIJ^iaHX, 
Korj&a b nponecce (JypeHHH CKsaraHH BCTpenaOTCH iwiacTH c aao- 
30 Maar&Ho bhcokhm Bay tphd jb ct obhm jjaBJieraeM, Koiopae o&tiho 
nepeKpEBaOT npoMesyTorauMB KDJioHHawH odcanHHX Tpy6 ra 
KOJiosHarjH - n jierjnK2MH n . 

KpaTKoe onHcaHEe ^epTesefi 
J^pyrae nejra e npenMymecTBa HacTonmero modpeTeHna cTa- 
35 Hyr bobhthh H3 cjie^yraxero aeTaaBHoro onacaHM npnraepoB ero 
BHnoJiHeHHfl h npajiaraeLmx ^epresefl, aa kotophx: 

©ht. I usodpaaaeT komii-tout odopyflOBaHHH oth cnycKa n 

VCTaHOBKH XBOCTOBHKa C ^MbTpM B CKB3SHHe ; 
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&ET.2 - ceneHEe I3-T1 na ccnr.I; 

QHT. 3-4 - yCTaHOBi^ XBOCTOBHKa C OEJELTPOM B cKBascuKe; 

cur. 5-5 - BapBaHT ycTaHOBKu XBOCTOBmca c ohjiltpom b 

cKBaKrae. 

5 EymzZ BapnaHT ocymecrBMHiia MOdpeTeaiw 

CHOCOd 3aKafTTOBaHiIH CTpOHTeJIiCTBa CKBaEBHH 3aKJDDHaeT- 

ch b pasjtejibBon cnycxe b citBaxHHy z repweTOTHOM coenzHeami 

BHJTpJS ee KOJIOHHH OdcaEHHX Tpy6 Z XBOCTOBZKa C ©ILttBTpOM. 

Ho MeHLinefl Mepe ojiay 23 Tpyd XBOCTOBHKa nepea cnycKa\i b 
10 cKsasaHy npo^JZJtapyKT c odpa30BaraeM so Memaefl Mepe kbjx 
npo^ojiBHHx ro$p b uaraHflpH^ecKHx kohuob o pesidaMH. Upo- 
jj7kthbhhB MacT 3aieM BCKpHBas)T, cnycicaBT b Hero XBOCTOBHK 
c i-EJiLTpoK, nocjie ^ero npoqnuiBHVD Tpydy pacmnpOTT ph 

yCTEHOBKH XBOCTOBHKa B CKBaSHHe E paSDCtaeHM HGUpOJDyKTKB- 
15 HHX DJiaCTOB OT Dp OJjyKTEBHHX. 

B C00TB6TCTBB2 C OflHUM H3 BapHHHTOB BHUOJIH6EZ5I CDOCOda 

nocjie BCKpHTEE npoflyKTKBHoro nJiacTa b cKBaKZBy cnycicaDT 

XBOCTOBJIK C GDHJlMpOM J3 YCTaHaBJIHBaiOT erO B npOJ^yKMBHOM 

anacTe nyreM npuxaTM no MeHLmeil Mepe oaHOfi npofimrbHoft Tpy- 
20 6h npz ee pacnmpeauM k creHKe cKBasnHH. 3aTeM b cKBaszHy 

cnycicaBT KoaoHHy odcajjanx Tpyd, hhshhQ KOHen Koiopofi repie- 

TMflO COeOTHHDT C BepXHflM KOHHOM XBOCTOBHKa. 

3 COOTBeTCTBHH C XPJTm BaDZaETOM BHUDJIHeEHJI H30dpe- 
TBEZK BHB^HJie B CKBaHHfly RO UpOAy KTUHHOrO iuiacTa cnycKaioT 

25 z yoTaEaBCTBaroT KOJiomy otfcaziHHX Tpyd. 3aTeM nocjie bckthteh 
npo^yKTHBHoro anacia b aero rape3 3Ty KOJioHsy cnycKaDT xboc- 
tobek c c&xuttTpoM z npH pacEEpeHHH DpoteiLHDfi TpydH yoTaaaB- 
jmBaOT ero b cRBasmie. DpogzjtBHyD Tpydy npa btom nprnsauaxr 
k cTefiKe HHXHero Komia kojiohhh odcajiHiDC Tpyd, odecne^HBaa 

30 ee repjeTQ^Hoe coeanHeme c xboctobhkom. 

Cnocod o cyme ct bjuddt c bomoqbd ycTpoficTBa, BKjnwannero 

B CefiH KOJIOHHy (JypHJILHHX Tpy6 I ($HT.l), KOJIOHHy 06cajlHHX 

Tpyd 2 (oht,3) , xboctobhk 3 c nepoopEpoBaHHHM OHJCbTpow 4, 
coeOTflneMHS c KOJioHHofi dypaHBHHX Tpyd I c homoiubd nepexojiHH- 
35 ra 5 h nepeBOUHHKa 6. IlepexojjHHK 5 (BJieweHT, coejmHHDmsm 
TpydH c pasHHtiH p$me?paiEs) cweeT nepetcnKy b Brae cejyia 7 
2 uapoBoro KmnaHa 8 (<3ht.3), pa3jiejiTOncn) dojioctb xboctobh- 
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K3 3 C CHJCLTpOM 4 Z K0JQ0HHH OCCa&HHX Tpyd 2. UeDGBOJIHIIK 6 

(snr. I) cHadHea KaanafiOM 9, nepeKpHBaranss icanaji 10, cood- 

TTiaKTTTIPLft DOJIOCTL KOJIOHHH OjpHJIBHUX Tpyd I CO CKBaSHHOit II E 

c^ymniwfi juw 3anojiHeKEH hojiocth kojiohhk dypnjiBmzx Tpyd I 
5 cRBasuHflofi sggKOCTSP npE cnycice KOfanoHeflroB ycTpoiicTBa b 
cKBasHHy II. Ho weHBmeil tsepe OAHa Ji3 Tpyd 12 XBOCTOBHKa 3 
3unojiHeaa npofiEJiLHOl! c do ueHunefi uepe esvmh iipqeojilhhmh 
rogppawa 13 (anr.2) f pacnoaozeHmasi cEMMeTpinHO 0THOciiTejn>- 
ho neHTpajn>H03: och Tpydu 12, z urunTffjqpsree ckitmh xonnaMH c 

10 pe3B(feMH (Ha Szr.I He noica3aHH) . TocpH 13 npo$maHax Tpyd 
12 3acojmeHU repMeTMHpyniiefl nacTofl 14. Ha xomje fimn>Tpa 4 
ycTaHOB^eH ueHTpaiop 15, odecne^HBaicnmfi ne HTpaposaHHe ^hjilt- 
pa 4 OTHOcmejn>HO cTeara cKBaagm II. 

B cjjynae npoxoHBeHZH ckklhhhh II ^eps3 Henp ojdqtkth bhh€ 

15 jriacxKH b ee ropH30Hraji£Hofi tocth Hjra'praoM c sthmjj jniacT- 
kqiaz KaK DOKa3aHo Ha $nr.I,3,4, nepqpopaoHOHHHe OTBepcTHa 16 
$zjn»Tpa 4 3aKpmaH)T 3arjjpucaME 17 H3 xmvnecRX pa3pymaeM0- 
ro MaTepaana, Hanprnep, warsHH. HpooHJiBHue TpydH 12 pacno- 
jiaraior Ha cooTBeTCTByBauHx y^acTKax XBOCTOBHKa 3 c ozjvb^vom 4 

20 mm pa30dmeHM npojtyKTHBHoS racTH DpowKTHBHoro mncTa 18 

OT HeDpOWKTHBHOfl, a TaKHe JUW COegHHeHflfl XBOCTOBHKa 3 c 
KOJ10HH02 odcajiHHX Tpyd 2. . . 

B ycTpoicTBo bxoott Tarcse pa3BajimeBarejn» 19 (cht.5) , 
Hcno.n>3yeMH2 jum BHnpaBJieHHH roip 13 dpcxbejishhx Tpyd 12 

25 HOCJie ex pacnmpeHUH. 

Cnocod ocymecTBJiHOT cjiegymimrrj odpasoM. B npraecce dy- 
peHEH CKBaSHHH II (ttHT.l), Depe* BCKpHTHeU npojorKTHBHoro 
njiacTa 18 1 B3bccthhmh npneuaMa * H30jmpy]DT Bee He coemc cTHMHe 
no vcjiobhhm dypeHtiH njracra, pacnojioseHHHe Bme npojsyKTHB- 

30 Horo 18, a nooae bckdhthh nocJieaHero a dddkhbrh cTBOJia 
cicBasnfiu II s Hee cnycKas>T Ha kojiohho dypmctHnx Tpyd I 
xboctobhk 3 c npeflBapHTeja>EO nep&opHpoBaHHHM fcmrLTpoM 4, 
coeagHeffHHfl c kojiohho3 dypaJEbHUX Tpyd I c noMomLD nepexos- 
HHKa 5, npofibHJEbHHx Tpyd 12 h nepsBOflKnrca 6. IlepfiopausoHHHe 

35 OTBepcTOT 16 5CJEBTpa 4 3aKpHTK 3arjyEKa>.!E 17. 

IlOCJie flOCTHSeHHH ?EJEbTDOL5 4 3 ad OH CKBaSHHH II 3 HOJIO- 

cm npo^HJn»HHX Tpyd 12 3aia^K0ii ddouhbotooS shekocth co- 
sjttaDT ^aBjmeras, HeodxoaHMoe ejih EHnpaBJieaaa npoio^2>aux 
roop 13 h npzsaTHH CTeaoK Tpyd 12 k CTSHKe cKBasuHH II 
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(oht*3), odecneHHBaa coB^ecrHO c repMeTronpTBmeS nacTOii 14 
repjeTHTOya Z3 0 jsuzzd Henpoj^KTHBHiix y^acTKOB npojnyKTHBHoro 
DJiacTa 18. 

3aTew kojiohhy 6ypHJii>HKX TpycS I (§nr.I) H»iecT8 c nepe- 

5 BOtfHHKOM 6 OTBHtngBSPT OT BepXHEX DpOgKJIftHHX Tpyd 12 K DOH- 

EHwaOT 23 cKBasHHH II, npiic oe hhdt k aeS pa3Bajime3aTe;rB 
19 (pir.5) h CHOBa cnyczaOT b cKBaHHHy II zo sxoaa b Bepx- 
hee) toctl hpo$hjh»hhx Tpyd 12 ($nr.3). Bpamaa KOJiOHEy Oypnzi- 
hhx Tpyd I B&secTe c paa Ba ame bstcjusm 19, npoH3Bojmr okohhh— 
10 Teja>Hoe BHnpaBJue eh6 roop 13 h rmoTHoe npnsarae ■ cTenoK npo- 
ifajrbHHY Tpyd 12 k cTeHKaw CKBazHHH I. HpH aTora repjeTH3BpyD- 
mas nacTa 14 ($ht.2) odecneraBaeT HaaesEyio repMeTHsauHD 
saTpydHoro npocipaHCTBa cKBasEm II, 

Jlajiee KOJtOHHy 6ypzxhEHX Tpyd I c pa3 BajnueBaToneM 19 

15 (OHT.5) DOXHHMaET US CKBaSHHH II H CliyCJCaDT B Hee K0.T0HH7 

odcajiHux Tpyd 2 (<pzr.3) so sxojia ee Hzssero KOHua BHyrpB 
Bepxrax npoqpaziBHHX Tpyd 12 c odpa3 OBaHueM 3asopa 20 weroy 

3THM KOHHOM, CejUIOM 7 B CTeHKaMB BepXHHX npOOMBHHX Tpyd 12. 

3aTeu b CKBasHHy II cdpacssaDT mapoBofl imanaE 6, KOTopHft 

20 caxHTCH b cejyio 7, pa30dman BHyTpeame dojiocth XBOcTOBHKa 3 
h odcajraofl KOJtoHEH 2. UpoHSBOOTT 3aicaHKy aeweHTHoro pactBO- 
pa TOpes KOJioHHy odcajiHHZ Tpyd 2, nocae *ero onycKanr ee 
HHHHgfl Roaeu ao ynopa b cyseHJie b uepexo^HEKe 5 (<pnr.4) , 
H f nocjie 3aTBep^6BaHKH aeMefiTBoro pac^Bopa, pasdypraanr 06- 

25 pa30BaBmyx3ca BsyTpa kozoehh odcaanux Tpyd 2 aeweHTHyn npod- 
5y (He noKa3aHa) , mapoBoll fuianaH 8 z oejuio 7. 

B cjijniae ycrraHOBKH b fciun>Tpe 4 BpeMeHmx 3aiviymeK 17 
(dmr.l) nocjiejui^e pa3pymaBT 3ajs^iKo3 b Hero pac^eTHoii nop- 
mz KHCJiOTH ($nr.4). 3aTeM npoB3BOA?T ocBoeraae ckbsszhh II. 

30 B Tex CJiy^ajix, Koraa npojcyKTHBHHS miacT 18 BCKpHBaxwc 

nocjie cuycKa kojiohhh odcajiHHX Tpyd 2 (aanprnsep. npowesyTO^i- 
Hofi mm BKcmiyaTanH OHHO& ) t to xboctober 3 y c TaHSBJiHBaDT 
uyreu npnaaTZH cTeaoK Bepxanx npofaaaBHHX Tpyd 12 k BHyT- 
peHRBM cTesKSM HHXHero KOHua kojiohhh odcRjiHwx Tpyd 2(fcsr.6). 

35 JUw 3Toro c y^eiow Beca XBocTOBEKa 3 z §am>Tpa 4 pacneT- 
hhm nyrew onpejiejiaroT HeodxojwMyB OTW Bepxanx npooajrbHHx 
Tpyd 12 1 c nouomM) kotophx dyayT zx ycTaHaBraBaTB. Ha KOHue 
quuELTpa 4 KpenHT O amuaK 21 (cdht.5) c ce^JioM 22 doh mposoii 
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KaanaH 23 z orpaEOTnrejieM 24, ppejOTspamainm™ nepewemeHne 
KJiauaaa 23 b o6?a?HOM HanpaBJieaBH. IiHTepaaJt kojiohhh oGcaji- 
hex Tpy(5 2, 3 kotddom aOJEHh ycTaHaBJiHBaTL npocoiuiBHHe Tp;/~ 
<5h I2 f KaJiHCpyDT pacniEpnTeJieM (Ha csr. He noKa3aa). 3aTew 
5 k KOJioHHe <5ypjuiLHHX Tpyd I npacoewHHDT pa3Ba;imeBaTe££ 
18 1 coe^HHeHHHii c niuiHHjipH^ecKoJi nacTBE) 25 BepxHeii dpoqejh>- 
ho3 Tpy<$H 12 XBocTOBHKa 3 c noMomBE) JieBoii pe3£C3H 26, cnyc- 

KaBT CKOMH OHOBaHHHfl TaKZM OC3pa30M EHCTpyMeHT B CJCBaSHHy II 

(qpnr*5) h npoMHBSUDT ee, nocae qero cdpacHBasoT oapoBoS KJia- 
10 naH 23, nepeKDHBaa npn otom oTBepcTBe b ce;yie 22, n 3aKan- 

KOfi DpOMHBO^IHOa EUHKOCTH B DOJIOCTH XBOCTOBHKa 3 Z CjtfCTbTpa 4 

co3jjaDT b hex flaBaeHHe, Heodxo^HMoe jw onpeccoBKE Bcefi 

KOMEOHOBKH, DOB ^eilCTBHeW KOTOporO OflHOBpeaeHHO BHnpaBJiroT- 

cs ro$pu 13 Bcex npogMBHHX Tpyd 12, KOTopue dmm BKJixrceHH 
15 b KoanoHOBKy o 6 opyj DBaHHH • 3 pesyjiwaTe BToro cieHKH Bepx- 

hzx npocauiBHHX Tpyd 12 iulotho npmBMaOTCH k crease HHKHero 

KOHna kojiohhh odcajHHX Tpyd 2 (gnr»6). 

3 cJjynae bkjikj^oejeui b KOMnsHDBKy dpocohjibhhx Tpyd 12 juih 

pa3odmeHHfl HenpojtyicTHBHUx djiqctob (per. 3) ejih BHnojmeHEH 
20 Bcero QmiBTpa 4 H3 npoonjn>HHX Tpyd 12, noicaaaHO Ha oe- 

iypax 5 a 6, to cTemcH sthx Tpyd 12 TaKEe djiotho upHXHMaBT- 

CH K CT6HK6 CKBaOTHH II* 

HaTHKeHHCM E BOCajUCOft HHC TpyM e HT3 BpOBepJDDT ycTottro- 

boct* ycraHOBKH XBocTOBHKa 3 c ©aaLTpoM 4 Ha oceBoe cMeme- 
25 Hue. 3aieM BpameraeM kojiohhh dypzJiBHHX Tpyd I c pa3BaJHne- 
BaTejieM 19 BnpaBO BHBHHTOBaDT nocjiejiHHfi hs mmnrapn^ecKoro 
KOHna 25 BepxHe2 nposajiiHOfi TpydH 12. OjmoBpeueHHo HHraire 
BajTHxyMuae ajieMeHTH 27 paasaJiHieBaTeJia IS, nojumuiaHCB BBepx, 
pa3BajimoBHBai)T pesidy 2S uaraH^p^ecKoro KOHua 25, ysejoi- 
30 tmsaa ero BHyrpeaHEfi aaaweTp. 3aTeM HHCTpyueHT noaaiDT bhhs 
c onHOBpeMeHHofi npoMHBKofi h spameraeM ero BnpaBO, b pe3yjn>- 
T8 Te qero npoacxocET ^aJiBHeamee pasBajauoBKBarae mumnspH- 

thjCKZX K0HU0B 25 E BepXHKX HpO$HJU>HUX Tpyd 12 HHSHEME BaJ&- 

oyOTHMJ! 3Jiewe hteme 27 E BepxflEME 28, E?/iBEDiHrzE 6ojn>nnril raa- 

35 M6TP , ^eM HHSHHe. 

HO OKOHTOHEB pa3BaJIM0BHBaHHH npO&HJIBHHX TpyO I*! ZX 

M ecTe c kojiohhoI! oCoajiHHX Tpyc5 2 onpe cc 0BHBa©T Ha rep^e- 
TimocTB co3^aHiieM b hex aaBaeHEfl. Dpa oTcyrcTBHH repMeTOT- 
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HOCTH pa3BaJlHJ0BHBaHHe hobtophdt. 

3 cjipiaxx bkjemzuw b komoohobk7 xsocTOBHKa 3 mm 
3>Jun>Tpa 4 ji on o jihht e jibhhx cpo^H^LHHX Tpyd 12 ($nr.3) zjm 
BKnoJiHeHHfl scero fiuiLTpa 4 H3 npo$mn»HHX Tpyd 12 (isr.5,6), 

5 DepSopaimoHHHe otbsdcteh 16 3aicpHBsuDT sarjiynucauji 17 23 
xnMiraecKH pa3pyniaeMoro MaTepaajia, KOTopue noose 3aBepmemaH 
padoT no ydaHOBKe xsocTOBHKa 3 c qhjgbtpom 4 pa3pynaBT 3a- 
KaTOoa cooTseTCTBjncqero xmapeareHTa. 

npoMtnuiie hhhh npzMefijauocTB 

10 Hpe^jiaraeMHfi cnocod DosBomeT aanesHO pa30dmaTi> npo- 

S7ktebhh£ imacT ot BHrnejieaammc HenpoayKTaBHHx miacTOB, a 
Taxxe ot nprnsHKaxdHX k Hewy 0 nepeMeaaxaonxcH c hum jspyrax 

Henp0S7KTHBHHX y^tCTKOB CKBaSHHK (363 IX6H8HTHpDBaHHH $HJE>T- 

pa-XBocTOBHKa. KpH 3T0M ynpoiaaeTCJi TexHOJiorra ycTaHOBKH 

15 X3OCT0BEK0B C (pULBTpaMB II CHUEaBTGfl 33TpaTU 3a OKBT HCiUI» 
^GHZH KOHCTpyKTHBHO-CJIOHHHX pa3*eOTH2TeJie£ H DOXBeCHUX 

ycTpoficTB, npHMeBfteimc npa ycTaaoBKe xboctobhkob, a Taxse 
neMG HTHpoBaHHH kx, KOTopowy conyrcTByBT aBapM 2 saxpara 
Bp ewe he Ha osimaHiie 3aTBepH6BaHHH neweHTHoro pacTBopa. 
20 KpoMe Toro, npejuaraeMnB cnocod no3BOj&HeT pacmnpaTB 

odJiacT& ero npnMeaeHM, thk khk oh uoseT dHTL jjcno^bsosaH 
KaK b DdcaseaaoMt tan n b HeodcaseaHou cTBase cKBasaau, He- 

SaBBCHMO OT HPJlWWi 3 OB norJIOQeHES Hp DMHBO^IHOli SEHK0CTE, 

BOjionpoH BJie Had , h npaKTffrocKH deo cymecTBeHHoro yueHBEeHEH 
25 flgamerpa cKBasHHH. 
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SOPHIA H30BPBHHHa 

1. Cnocod 3aKairmBaHHH cTponTejn>ciBa ckbskzhh, bkjej- 
HarasBa 3 cefia BCKpurne nposyKTHBHoro n^acTa (18), cnyci< h 

yCTSHOBKy B CKBaHBHe (II) KOJIOHHH odcajunix Tpyd (2) E XBO- 

5 cTOBEKa (3) c cpmttTpoM (4) c o6ecneieHBeM ex repMeTEraioro 
coenHHeHM uew codoii, h pa30(5meejre Henpo^yKTHBHux ynacT- 

KOB OT IJDOflyKTEBHHX, 0 U H 1 a B 11 H fi C « TeU, TTO 

cnycK b cxBaKBBy (II) kojiohhh odcanHHx Tpyd (2) b xboctobe- 
«a (3) c fmrbTpou (4) ocymecTBJWBT pa3aeJB>ao, a ex repwe- 

10 TinHoe coeaaaeHHe ocymecTErawr b cKBasaae (II), bpb-stom 
no MeHsmell Mepe om as Tpyd (12) XBocroBBKa (3) Bepea ero 
cnycKOM b cKBasEHy (II) npopuapyioT c odpa3 OBaHneM no MeHt- 
mea Mepe ffsyx nposojiiHHX ro$p (13) a muiaHapiraecKax koh- 
Uob (25) c pe3i(3aMB (26), a Bocae cnycKa XBOCTOBaaa (3) b 

15 CKBasEHy (II) npotosyo TP7<5y CI2) pacnnapjnoT jijw ycTaHOB— 
kb XBocTOBEKa (3) b cKBasEHe (II) a pa30dneHaa HeBpOByKTEB- 

HHX DJiaCTOB OT npOHyKTflBHHX. 

2. Cnocod do D.I, OTJiHiaBmaacB ieM, no 
nocjie bckphthh npoBTKTBBHoro naacTa (18) b CKBasEHy (II) 

20 cnycKaBT xboctobek (3) c sbjibtpom (4) a ycTaiiaBJmBaOT ero 
b npoB7KTBBBOM nJiBCTB (18) ByreM npaaaTas no MeHsmea uepe 
onHofi npoeoHJttBOfl TpyfiH (12) npa ee pacmapeBBn k creatce 
cKBasHHH (II) , a saieM b CKBasaBy (II) cnycKaBT kojiobbt od- 
caBHHx Tpyd (2), bushes Rosen KOTopcc repMeTOTHO coctbhhdt 

25 C BepXHEM KOBBOM XBOCTOBBKa (3). 

3. Cnocod bo b.I, oTJiHiaBmaiica tom, *ro 
Bsa^aae b cKBasBHy (II) cnycaaDT no nponyKraBHoro njiacia 
(18) a ycTaaaaaHBaOT KoaoaHy odcaaaHX Tpyd (2), a sateM noc 
ae bckohtbh nponyKraBHoro nBacTa (18) b Hero ^tepe3 3Ty 

30 kojiohhv cnycaaDT xboctobek (3) c groxpoM < 4) a "P" ^ cmsi - 
peBBB noodbamBOfi Tpyda (12) ycTaHaanaBacT ero b CKBara- 
He (n)*, Bpa atOM Dpo$ajttayn Tpydy (12) npasaMaJOT k cTeHKe 
HEsaero aoana kojiohhh odcaaanx Tpyd (2), odecneHHBaa ee 
repcaeMreHoe coejOTHeaae c xboctobbkom (3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving- in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slimy to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake* and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Di sclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1 , 3, and 4, perforated holes 16 in 
screen 4 are closed ofFby blind flanges 1 7 made of chemically degradable material such as 
magnesium. Shaped pipes 1 2 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 1 8 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation ( 1 8), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). J 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 



WO 95/03476 PCT/RU93/00173 

4/5 

[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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